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PROBLEM TO BE SOLVED: To provide negatively charged toner which 
is applied to a contactless development system, does not give rise to a 
fading phenomenon, is constant in electrostatic chargeability in an initial 
period or after lasting, is less fluctuated in image density, and can 
suppress the occurrence of positively charged toners and an image 
forming device. 

SOLUTION: The negatively charged toner applied to the contactless 
development system consist of toner mother particles and externally 
added particles, in which the externally added particles consist of silicon 
dioxide particles and the aluminum oxide - silicon dioxide multi 
component oxide particles obtained by an inHlame hydrolysis process 
and the rate of liberation of the externally added particles containing i 
aluminum atoms measured by a particle analyzer process is above 1 .0 
number %. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the negative electrification toner which this external additive particle consists of a silicon dioxide 
particle and an aluminum-oxide-2 oxidation silicon multiple oxide particle obtained by the hydrolyzing-in flame 
method while consisting of a toner mother particle and an external additive particle, and is applied to a non- 
contact development method Introduce this negative electrification toner into the plasma, and the emission 
spectrum is detected. While detecting the amount of components from luminescence reinforcement, 
luminescence timing [ whether the external additive particle synchronizes with a toner mother particle by 
whether it is coincidence, and ] Or are measured by the particle analyzer method for detecting whether it is 
isolated from the toner mother particle. The negative electrification toner with which the rate of isolation of the 
external additive particle containing the aluminum atom shown at a rate of the detection number of the aluminum 
atom in the external additive particle from which it was isolated in all the detection number of the aluminum 
atom in said external additive particle is characterized by 1.0-piece being several % or more. 
[Claim 2] The negative electrification toner with which the rate of isolation of the external additive particle 
containing the silicon atom shown at a rate of the detection number of the silicon atom in the external additive 
particle from which it was isolated in all the detection number of the silicon atom in an external additive particle 
measured by the particle analyzer method is characterized by 15.0-piece being several % or less. 
[Claim 3] It is the developer which opposite arrangement is carried out in the state of non-contact at a latent 
image bearing body and this latent image bearing body, and forms the latent image on latent-image support into 
a visible image. The developer with which this developer consists of toner layer specification-part material to a 
developing roller, the feed roller which supplies a negative electrification toner to this developing roller, and this 
developing roller. In the image formation equipment which consists of imprint material by which the visible image 
formed on said latent image bearing body is imprinted While said negative electrification toner consists of a toner 
mother particle and an external additive particle, this external additive particle consists of a silicon dioxide 
particle and an aluminum-oxide-2 oxidation silicon multiple oxide particle obtained by the hydrolyzing-in flame 
method. Introduce this negative electrification toner into the plasma, and the emission spectrum is detected. 
While detecting the amount of components from luminescence reinforcement, luminescence timing [ whether the 
external additive particle synchronizes with a toner mother particle by whether it is coincidence, and ] Or are 
measured by the particle analyzer method for detecting whether it is isolated from the toner mother particle. 
Image formation equipment with which the rate of isolation of the external additive particle containing the 
aluminum atom shown at a rate of the detection number of the aluminum atom in the external additive particle 
from which it was isolated in all the detection number of the aluminum atom in said external additive particle is 
characterized by 1 .0-piece being the negative electrification toner it is [ toner ] several % or more. 
[Claim 4] Image formation equipment with which the rate of isolation of the external additive particle containing 
the silicon atom shown at a rate of the detection number of the silicon atom in the external additive particle 
from which it was isolated in all the detection number of the silicon atom in an external additive particle 
measured by the particle analyzer method is characterized by 1 5.0-piece being several % or less. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image formation equipment which used the negative 

electrification toner applied to a non-contact development method, and its toner. 

[0002] 

[Description of the Prior Art] Photo conductors which are latent image bearing bodies, such as a photo 
conductor drum and a photo conductor belt, are conventionally supported pivotable on the body of image 
formation equipment as image formation equipment. After forming an electrostatic latent image in the 
sensitization layer in a photo conductor at the time of image formation actuation. This latent image is formed 
into a visible image by the non-contact method with a toner, and there are a method which subsequently 
imprints that visible image directly to imprint material using a corona transfer or an imprint roller, and a method 
re-imprinted to imprint material once imprinting a visible image to middle transfer media, such as an imprint drum 
or an imprint belt, again. 

[0003] Although this method is used for monochrome image formation equipment, as color picture formation 
equipment, you make it pile up two or more of each other's color images one by one on imprint material, such as 
paper, an imprint belt and the visualization image of imprint drum lifting are imprinted using two or more photo 
conductors and developing-machine styles, and the established method is learned. That for which what uses a 
belt in these methods uses a tandem system and a drum is classified as an imprint drum method. Moreover, the 
middle imprint method which imprints a color image primarily one by one on a middle transfer medium apart from 
this, bundles up the primary transfer picture and is secondarily imprinted on imprint material is also learned. 
Moreover, the cleaning device for cleaning the toner developed by the developer and the imprint remaining toner 
after an imprint is attached in the photo conductor currently used for each of these imprint methods. 
[0004] Although development which is in these image formation equipments, and the 2 component toner was 
generally known as a toner, and was stabilized comparatively is enabled, it is easy to generate fluctuation of the 
mixing ratio of a developer and a magnetic carrier, and it necessary to carry out the maintenance. Therefore, 
although the 1 component magnetism toner is developed, there is a problem that a clear color picture cannot be 
obtained from the opacity of a magnetic material. On the other hand, for the 1 component nonmagnetic toner, 
although the 1 component nonmagnetic toner is developed as a color toner, in order to repeat the process like 
the above and to obtain a high-definition record image, while having a high fluidity, it has been a technical 
problem whether what we do with homogeneity electrification of the toner. 

[0005] Although using a silica particle as a flow improver is known if it is in the conventional 1 component 
nonmagnetic toner, on the occasion of electrification, a charge-up phenomenon arises for [ of 1015 or more 
ohm-cm ] high resistance, and a silica particle has the problem that image concentration falls by the repeat of 
an image formation process. In order to solve such a problem, use the mixture of a titanium oxide particle and a 
resin particle as an external additive particle, or Therefore, the (patent No. 2835993 official report). Moreover, 
although a volume resistivity carries out mixed use of the conductive aluminum-oxide particle which is 1010 
ohm-cm extent and is attaining homogeneity electrification-ization of a toner with the silica particle In order to 
make the charge in the silica particle which carried out the charge up leak, it is necessary to contact a 
conductive particle to a silica particle, therefore there is a problem that the addition of a conductive particle 
must be made [ many ]. 

[0006] However, as a result of the presentation ratio of the external additive which covers the front face of a 
toner mother particle is different and the addition effectiveness of a conductive particle being different if those 
particle size is different when mixing and using a silica particle and a conductive particle as an external additive, 
the selection phenomenon by particle size arises, a conductive particle is previously lost out of a development 
counter, the charge up is carried out and there is a problem that image concentration falls, similarly. 
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•[0007] Moreover, when the total amount of an additive increases, on the occasion of long duration printing, an 
external additive is isolated from a toner mother particle, especially, it piles up in the nip of a developing roller 
and a regulation blade, electrification with a developing roller and a regulation blade is checked, and there is a 
problem that enough charges will not be given to a toner in a development counter. If it is in application to a 
non-contact development method especially, since electrostatic force is made into the motive power of flight of 
a toner particle, even if lack of this electrification has a toner on a developing roller, it is not developed, but 
produces the phenomenon called so-called "fading" in which image concentration falls. If an external additive 
total amount is decreased in order to avoid the problem, the charge up will be carried out without a conductive 
particle's stopping being able to contact a silica particle easily, and being able to leak a charge, the development 
potential difference on a photo conductor will become as the result that it is easy to be buried with a little toner, 
and conflict that image concentration falls will arise. 

[0008] The toner particle which becomes JP,2000-181 130,A from the aluminum-oxide-2 oxidation silicon 
multiple oxide particle obtained by the hydrolyzing-in flame method is indicated, and it is indicated that the good 
fluidity of toner powder and stable charge behavior (quick charge holdout and a high charge are obtained, and it 
is a fixed charge after time amount progress) are obtained. This aluminum-oxide-2 oxidation silicon multiple 
oxide particle Since transfer of the charge within a particle is efficiently performed when it has almost middle 
resistance of a silicon dioxide particle and a conductive particle independently and at least an insulating part and 
a current carrying part are in a single particle Although there may be few the additions, stagnation of the 
external additive within a development counter can be controlled, and it is efficient, an electrification rise of a 
toner is controlled to homogeneity and image degradation by durability can be prevented if it is used as an 
external additive Although a fading phenomenon can be prevented to some extent when it considers as a 
negative electrification toner as an external additive using this multiple oxide particle and applies to a non- 
contact development method, there is a problem that electrification nature falls and the amount of forward 
electrification toners increases in initial electrification. 
[0009] 

[Problem(s) to be Solved by the Invention] Without being in the negative electrification toner applied to a non- 
contact development method, and producing a fading phenomenon, after durability, electrification nature of this 
invention is fixed, and there is little fluctuation of image concentration, and it offers a technical problem the 
negative electrification toner which can control generating of a forward electrification toner, and its image 
formation equipment again the first stage. 
[0010] 

[Means for Solving the Problem] The aluminum-oxide-2 oxidation silicon multiple oxide particle from which this 
external additive particle is obtained by the silicon dioxide particle and the hydrolyzing-in flame method while the 
negative electrification toner of this invention consists of a toner mother particle and an external additive 
particle In the negative electrification toner which becomes and is applied to a non-contact development method 
(Following and multiple oxide particle) from — Introduce this negative electrification toner into the plasma, and 
the emission spectrum is detected. While detecting the amount of components from luminescence 
reinforcement, luminescence timing [ whether the external additive particle synchronizes with a toner mother 
particle by whether it is coincidence, and ] Or are measured by the particle analyzer method for detecting 
whether it is isolated from the toner mother particle. The rate of isolation of the external additive particle 
containing the aluminum atom shown at a rate of the detection number of the aluminum atom in the external 
additive particle from which it was isolated in all the detection number of the aluminum atom in said external 
additive particle is characterized by 1.0-piece being several % or more. 

[001 1] Moreover, opposite arrangement of the image formation equipment of this invention is carried out in the 
state of non-contact at a latent image bearing body and this latent image bearing body. The developer which 
consists of toner layer specification-part material to the feed roller and this developing roller with which it is the 
developer which forms the latent image on latent-image support into a visible image, and this developer supplies 
a negative electrification toner to a developing roller and this developing roller. In the image formation equipment 
which consists of imprint material by which the visible image formed on said latent image bearing body is 
imprinted While said negative electrification toner consists of a toner mother particle and an external additive 
particle, this external additive particle consists of a silicon dioxide particle and an aluminum-oxide-2 oxidation 
silicon multiple oxide particle obtained by the hydrolyzing-in flame method. Introduce this negative electrification 
toner into the plasma, and the emission spectrum is detected. While detecting the amount of components from 
luminescence reinforcement, luminescence timing [ whether the external additive particle synchronizes with a 
toner mother particle by whether it is coincidence, and ] Or are measured by the particle analyzer method for 
detecting whether it is isolated from the toner mother particle. The rate of isolation of the external additive 
particle containing the aluminum atom shown at a rate of the detection number of the aluminum atom in the 
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•external additive particle from which it was isolated in all the detection number of the aluminum atom in said 
external additive particle is characterized by being the negative 1 .0-piece electrification toner which is several % 
or more. 

[0012] In above negative electrification toner or image formation equipment, the rate of isolation of the external 
additive particle containing the silicon atom shown at a rate of the detection number of the silicon atom in the 
external additive particle from which it was isolated in all the detection number of the silicon atom in an external 
additive particle measured by the particle analyzer method is characterized by 1 5.0-piece being several % or 
less. 
[0013] 

[Embodiment of the Invention] Drawin g 1 shows an example of the non-contact development method in the 
image formation equipment of this invention, the inside of draw ing 1 . and 1 — an organic photo conductor and 2 
— a corona-electrical-charging machine and 3 — exposure and 4 — a cleaning blade and 5 — an imprint roller 
and 6 — in a feed roller and 7. imprint material and 10 show a developing roller and, as for a regulation blade and 
8, L shows a development gap, as for a 1 component nonmagnetic toner and 9. 

[0014] The negative electrification toner in this invention is a 1 component nonmagnetic toner, consists of a 
toner mother particle and an external additive particle, and makes at least the aluminum-oxide-2 oxidation 
silicon multiple oxide particle (henceforth, multiple oxide particle) and silicon dioxide (silica) particle which are 
obtained by the hydrolyzing-in flame method an external additive particle. In addition, it is in this invention, and 
as numerical range, in indicating it as 7-80nm, it omits the unit of the former in the case of being the same unit 
as 7nm - BOnm. Moreover, it is the same even if it is in the publication of the numerical range which used other 
units. 

[0015] As a toner mother particle, any of the toner mother particle obtained by the grinding method and the 
polymerization method are sufficient. As a grinding method toner, a pigment is contained at least to a resin 
binder, after adding a release agent and an electric charge control agent and carrying out homogeneity mixing 
with a Henschel mixer by the case, melting and kneading of are done with a biaxial extruder, and classification 
processing is carried out through a coarse-grinding-pulverizing process after cooling. 
[0016] As binder resin, the well-known resin for toners is usable. For example, polystyrene, A Polly alpha- 
methyl-styrene, chloro polystyrene, and styrene-chloro styrene copolymer, A styrene-propylene copolymer, a 
styrene-butadiene copolymer, a styrene-vinyl chloride copolymer, A styrene-vinyl acetate copolymer, a styrene- 
maleic-acid copolymer, a styrene-acrylic ester copolymer. A styrene-methacrylic ester copolymer, a styrene- 
acrylic ester-methacrylic ester copolymer, A styrene-alpha-Krol methyl-acrylate copolymer, a styrene- 
acrylonitrile-acrylic ester copolymer. The single polymer or copolymer which contains styrene or a styrene 
substitution product with styrene resin, such as a styrene-vinyl methyl ether copolymer, Polyester resin, an 
epoxy resin, an urethane conversion epoxy resin, a silicone conversion epoxy resin. Vinyl chloride resin, rosin 
denaturation maleic resin. FENIRU resin, polyethylene. Polypropylene, ionomer resin, polyurethane resin, silicone 
resin, ketone resin, an ethylene-ethyl acrylate copolymer, xylene resin, polyvinyl butyral resin, terpene resin, 
phenol resin, aliphatic series, or alicycle group hydrocarbon resin is independent — or it can be mixed and used. 
In especially this invention, styrene-acrylic ester system resin, styrene-methacrylic ester system resin, and 
polyester resin are desirable. If it is in this invention, the range whose glass transition temperature is 50-75 
degrees C and whose flow softening temperature is 100-150 degrees C as binder resin is desirable. 
[0017] As a coloring agent, the well-known coloring agent for toners is usable. For example, carbon black, lamp 
black, magnetite, black titanium oxide, Chrome yellow, ultramarine blue, the aniline bule, a copper phthalocyanine 
blue, Phthalocyanine Green, Hansa yellow G, rhodamine 6G. KARUKO oil blue. Quinacridone, Benzidine yellow, a 
rose bengal, the Malachite Green lake, Quinoline yellow, 0. I. pigment red 48: 1, the C.I. pigment red 122, the CI. 
pigment red 57:1, the C.I. pigment red 122, the C.I. pigment red 184. the C.I. pigment yellow 12, the C.I. pigment 
yellow 17, C. — independent in the color and pigment of L pigment yellow 97, the C.I. pigment yellow 180, the C.I. 
solvent yellow 162, the CI. pigment blue 5:1, and CI. pigment blue 15:3 grade — or it can be mixed and used. 
[0018] As a release agent, the well-known release agent for toners is usable. For example, paraffin wax, micro 
wax, a micro crystallin wax, a caddie lilac wax, camauba wax, a rice wax, a montan wax, polyethylene wax, a 
polypropylene wax. oxidization mold polyethylene wax, an oxidation type polypropylene wax. etc. are mentioned. It 
is desirable to use polyethylene wax, a polypropylene wax, camauba wax, ester wax, etc. especially. 
[0019] As an electric charge regulator, the well-known electric charge regulator for toners is usable. For 
example, oil black, oil black BY. BONTORON S-22 (product made from ORIENT Chemical industry). BONTORON 
S-34 (product made from ORIENT Chemical industry), the salicylic-acid metal complex E-81, E-84 (product 
made from ORIENT Chemical industry), A thioindigo system pigment, the sulfonyl amine derivative of a copper 
phthalocyanine, The SUPIRON black TRH (product made from Hodogaya Chemical industry), a calyx allene 
system compound, An organic boron compound, a fluorine-containing quartemary-ammonium-salt system 
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compound, a monoazo metal complex, an aromatic series hydroxyl carboxylic-acid system metal complex, an 
aromatic series dicarboxylic acid system metal complex, polysaccharide, etc. are mentioned. The thing of 
colorlessness or white is desirable to color toners especially. 

[0020] As a component ratio (weight) in the grinding method toner, a coloring agent is the one to 10 section 
preferably the 0.5 to 15 section to the binder resin 100 section, a release agent is the 2.5 to 8 section preferably 
the one to 10 section, and an electric charge control agent is the 0.5 to 5 section preferably the 0.1 to 7 section. 
Thus, as a grinding method toner obtained, 5 micrometers - 1 0 micrometers of mean particle diameter are 6 
micrometers - 9 micrometers preferably. 

[0021] If it is in the grinding method toner, when it aims at improvement in imprint effectiveness, for that 
purpose, if the comparatively round equipment which can be ground [ that it is spherical and ], for example, the 
turbo mill known as a mechanical grinder, (Kawasaki Heavy Industries, Ltd. make) is used, circularity is possible 
[ it is good to carry out conglobation processing, and / it is a grinding process, and ] to 0.93. Or if hot blast 
conglobation equipment sir fusing system SFS-3 mold (product made from Japanese Pneumatic Industry) of 
marketing of the ground toner is used, circularity is possible to 1 .00. 

[0022] Moreover, as a polymerization method toner, there is a toner obtained by the suspension-polymerization 
method and the emulsion-polymerization method. It sets by the suspension-polymerization method, and a 
polymerization can be added and carried out, stirring a polymerization nature monomer, a color pigment, a 
release agent, and the monomer constituent that dissolves or distributed further the mixture which added a 
color, a polymerization initiator, a cross linking agent, an electric charge control agent, and other additives in the 
aqueous phase containing a suspension stabilizer (a water soluble polymer, difficulty water solubility mineral 
matter), it can corn, and the coloring polymerization toner mother particle which has a desired grain size can be 
formed. 

[0023] In an emulsion-polymerization method, a polymerization initiator, an emulsifier (surfactant), etc. can be 
further distributed underwater with a monomer and a release agent, a polymerization can be performed, and the 
coloring toner particle which has a desired grain size can be formed by subsequently adding a coloring agent, an 
electric charge control agent, a flocculant (electrolyte), etc. in a condensation process. 

[0024] In the ingredient used for polymerization method toner production, the same ingredient as the above- 
mentioned grinding toner can be used about a coloring agent, a release agent, an electric charge control agent, 
and a fluid amelioration agent. 

[0025] As a polymerization nature monomer (monomer), a well-known vinyl system monomer is usable. For 
example, styrene, o-methyl styrene, m-methyl styrene, p-methyl styrene, Alpha methyl styrene, p-methoxy 
styrene, p-ethyl styrene, Vinyltoluene, 2, 4-dimethyl styrene, p-n-butyl styrene, p-phenyl styrene, p-KURORU 
styrene, a divinylbenzene, a methyl acrylate. An ethyl acrylate, acrylic-acid propyl, acrylic-acid n-butyl, isobutyl 
acrylate. Acrylic-acid n-octyl, acrylic-acid dodecyl, acrylic-acid hydroxyethyl, 2-ethylhexyl acrylate, acrylic-acid 
phenyl, acrylic-acid stearyl. Acrylic-acid 2-KURORU ethyl, a methyl methacrylate. ethyl methacrylate, 
Methacrylic-acid propyl, n-butyl methacrylate, methacrylic-acid isobutyl, N-octyl methacrylate, methacrylic-acid 
dodecyl, methacrylic-acid hydroxyethyl, 2-ethylhexyl methacrylate, stearyl methacrylate, methacrylic-acid 
phenyl. An acrylic acid, a methacrylic acid, a maleic acid, a fumaric acid, a cinnamic acid, ethylene glycol. 
Propylene glycol, a maleic anhydride, phthalic anhydride, ethylene, A propylene, a butylene, an isobutylene, a vinyl 
chloride, a vinylidene chloride. Vinyl bromide and vinyl fluoride, vinyl acetate, propylene acid vinyl, acrylonitrile, 
methacrylic nitril, vinyl methyl ether, vinyl ethyl ether, a vinyl ketone, a vinyl hexyl ketone, vinyl naphthalene, etc. 
are mentioned. In addition, since 2, 2, and 2-trifluoroethyl acrylate. 2, 2 and 3, 3-tetrafluoropropylacrylate, 
vinylidene fluoride, 3 fluoride ethylene, tetrafluoroethylene, a trifluoro propylene, etc. have the fluorine atom 
effective in negative electric charge control as a fluorine content monomer, it can be used. 

[0026] A thing well-known as an emulsifier (surfactant) is usable. For example, a dodecylbenzene sodium sulfate, 
sodium tetradecyl sulfate, A pentadecyl sodium sulfate, an octyl sodium sulfate, sodium oleate, Lauric-acid 
sodium, a stearin acid potassium, oleic acid calcium, Dodecyl ammoniumchloride, a dodecyl ammonium star's 
picture, A dodecyl trimethylammonium star s picture, dodecyl pyridinium chloride. There are a hexadecyl 
trimethylammonium star's picture, the dodecyl polyoxyethylene ether, the hexadecyl polyoxyethylene ether, the 
lauryl polyoxyethylene ether, the sorbitan MONOOREATO polyoxyethylene ether, etc. 

[0027] As a polymerization initiator, a well-known thing is usable. For example, there is - azobis cyano valeric- 
acid, t-butyl hydroperoxide, benzoyl-peroxide, and potassium persulfate, sodium persulfate. ammonium 
persulfate, hydrogen-peroxide, 4, and 4 '2, 2 -azobisisobutyronitril etc. 

[0028] As a flocculant (electrolyte), a well-known thing is usable. For example, a sodium chloride, potassium 
chloride, a lithium chloride, a magnesium chloride, a calcium chloride, a sodium sulfate, potassium sulfate, lithium 
sulfate, magnesium sulfate, a calcium sulfate, a zinc sulfate, an aluminum sulfate, an iron sulfate, etc. are 
mentioned. 



http://www4.ipdl.ncipi.go.jp/cgi--bin/tran_web.cgi_ejje 



2006/07/13 



JP.2003-255590.A [DETAILED DESCRIPTION] 5/14 ^— v 

•[0029] Being able to change circularity freely as a method of adjusting the circularity of a polymerization method 
toner, because an emulsion-polymerization method controls temperature and time amount by the condensation 
process of a secondary particle, the range is 0.94-1.00. Moreover, by the suspension-polymerization method, 
since the toner of a real ball is possible, circularity serves as the range of 0.98-1.00. Moreover, it becomes 
possible by carrying out heating deformation above Tg temperature of a toner, in order to adjust circularity to 
adjust circularity freely to 0.94-0.98. 

[0030] A polymerization method toner can be made also except the above-mentioned approach by the 
distributed polymerization method, for example, can be produced by the approach of a publication to JP,63- 
304002,A. In this case, since a configuration serves as a form near a real ball, in order to control a configuration, 
it can pressurize above Tg temperature of a toner and can be made a desired toner configuration. 
[0031] Thus, 4-9 micrometers of mean particle diameter of the polymerization method toner obtained are 4.5-8 
micrometers preferably. 

[0032] As a toner in this invention, when aiming at improvement in imprint effectiveness in the case of which [ of 
the grinding method and a polymerization method ], circularity (balling-up multiplier) is good to carry out to 0.91 
or more, and is 0.95 or more desirably. Circularity 0.97 is good to use brush cleaning together more than by it by 
the cleaning blade. Imprint effectiveness can be raised when circularity (balling-up multiplier) is 0.91 or more. 
[0033] If it is in this invention as an external additive particle for the purpose of stabilization of the 
electrification property in a toner, and fluid amelioration, the mixed stock of a multiple oxide particle and a silica 
particle is used at least as an external additive particle. 

[0034] A multiple oxide particle is produced by the process of the silicon-aluminum mixed oxide impalpable 
powder indicated by the patent No. 2533067 official report, and consists of the following making process. 

(1) Evaporate a silicon halogenide and an aluminum halogenide and carry out [ carrier gas ] homogeneity mixing 
of each steam with air, oxygen, and hydrogen in a mixing unit. 

(2) Subsequently, supply the obtained mixed steam to a burner, make it react in a flame by the combustion 
chamber, and cool the gas and the solid-state which were obtained in a heat exchange unit. 

(3) Gas is separated from a solid-state, heat treatment using the damp air removes the halogenide residue 
adhering to a product, and a multiple oxide particle is obtained. 

[0035] aluminum 203 in a multiple oxide particle Si02 A presentation ratio is suitably adjusted by reaction 
conditions, such as the amount of supply of a silicon halogenide and an aluminum halogenide, the hydrogen 
amount of supply, and the amount of air supply. 

[0036] A multiple oxide particle is amorphous structure, it is the phase particle-ized all over the inside of a 
flame, and the specific surface area by the BET adsorption method is [ it has sufficient microparticulate nature, 
7-80nm of mean particle diameter of a primary particle is 10-40nm especially and ] 20-200m2 / g. Moreover, 
aluminum 203 in a multiple oxide particle Si02 A weight ratio is aluminum 203. A content is 60 % of the weight - 
70 % of the weight and Si02. A content is 30 % of the weight - 40% of the weight of the range. 
[0037] Moreover, especially as a silica particle, l-500nm of mean particle diameter of a primary particle is 5- 
200nm, and the thing of 1 0-300m2 / g is used for the specific surface area by the BET adsorption method. 
[0038] External additive particles, such as a multiple oxide particle and a silica particle It is desirable to use it by 
the silane coupling agent, the titanium coupling agent, the higher fatty acid, silicone oil, etc., carrying out 
hydrophobing processing. For example, a dimethyl dichloro silane. octyl trimethoxysilane, hexamethyldisilazane. 
Silicone oil, octyl-trichlorosilan, DESHIRU-trichlorosilan, Nonyl-trichlorosilan, (4-iso-propyi phenyl)- 
trichlorosilan, (4-t-buthylphenyl)-trichlorosilan, a dipentyl-dichloro silane, A dihexyl-dichloro silane, a dioctyl- 
dichloro silane. a dinonyl-dichloro silane, A JIDESHIRU-dichloro silane, a didodecyl-dichloro silane, a (4-t- 
buthylphenyD-octyl-dichloro silane, A JIDESENIRU-dichloro silane, a JINONENIRU-dichloro silane, a G 2- 
ethylhexyl-dichloro silane, G 3. a 3-dimethyl pentyl-dichloro silane, a trihexyl-KURORU silane. A trioctyl- 
KURORU silane, a tridecyl-KURORU silane. a dioctyl-methyl-KURORU silane, an octyl-dimethyl-KURORU 
silane, a (4-iso-propyl phenyl)-diethyl-KURORU silane, etc. are illustrated. 

[0039] Although the concomitant use rate of a silica particle to a multiple oxide particle is good to make a silica 
particle into the 3 weight sections - 5000 weight section to the multiple oxide particle 100 weight section, even 
if the addition rate of a multiple oxide particle and a silica particle is the same so that contrast with the example 
3 of a comparison mentioned later may explain, it may not do the effectiveness in this invention so according to 
the adhesion condition of a multiple oxide particle or a silica particle over a toner mother particle. 
[0040] A multiple oxide particle is a silica particle and aluminum 203. It has the almost middle volume resistivity 
of a particle as a single particle, it is in a single particle, and is Si02. Insulation and aluminum 203 to depend 
Since it has both the conductive parts to depend Although transfer of the charge within a single particle is 
performed efficiently, it has the function in which an electrification rise of a toner is controlled efficiently and a 
fading phenomenon can be prevented if it is used as an external additive particle The multiple oxide particle of 
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•this invention is what should add the silica particle further to the multiple oxide particle as an external additive. 
By considering as the condition of having separated the multiple oxide particle which has an electric charge 
adjustment function to a toner mother particle from the toner mother particle, it finds out that electric charge 
adjustment of a toner mother particle can be performed as it is easy. 

[0041] Moreover, the silica particle which functions as an electrification hold-back agent to a toner mother 
particle finds out that it can do with the image concentration which could do electrification nature by the silica 
particle by the electric charge adjustment function by the multiple oxide particle as it is fixed, and was stabilized, 
and the amount of forward electrification toners can be stopped low by stopping the rate of isolation low. 
[0042] The adhesion rate and isolation rate of an external additive particle to a toner mother particle are 
specified by the particle analyzer method. The particle analyzer method as an approach of analyzing the 
adhesion condition of an external additive particle over a toner mother particle {Society of Electrophotography of 
Japan annual meeting (95 totals). "Japan Hardcopy '97" collected works, "toner analysis by the new externally 
adding evaluation approach-particle analyzer It is indicated by Toshiyuki Suzuki, Hisao Takahara, the Society 
of Electrophotography of Japan sponsorship. July 9, 1997 - this 1 1 day}, and the product "PT1000" made from 
YOKOGAWA can be used as a particle analyzer. 

[0043] The window displayed by the product "PT1000" made from YOKOGAWA explains the particle analyzer 
method. If it is in this invention, the external additive particle to which a toner particle turns into a toner mother 
particle which uses a carbon atom as main elements from a multiple oxide particle and a silica particle is added. 
Such a toner particle is introduced into the plasma and excitation and the luminescence reinforcement 
corresponding to the emission spectrum (frequency) peculiar to each element and the amount of elements when 
light was made to emit are obtained. Then, the carbon atomic weight in a toner mother particle, the aluminum 
atomic weight in an external additive particle, and silica atomic weight are measured by measuring the frequency 
and reinforcement of luminescence, respectively, that time — a toner mother particle and an external additive 
particle — adhering — the time of one — luminescence — both — since it is detected to the same timing, it 
synchronizes (namely, synchronous toner) — ** — the time of saying and the toner mother particle and the 
external additive particle having separated — luminescence — ****** — asynchronous, since it is detected to 
timing — ** (namely, an asynchronous toner mother particle, an asynchronous external additive particle) — it 
says. 

[0044] And the toner mother particle weight in a synchronous toner is shown by the particle diameter which 
converted into the real ball particle the carbon atomic weight which is a main element, and is expressed as an 
"equivalent grain size" of a toner mother particle. Moreover, the amount of external additive particles in a 
synchronous toner is expressed with the particle diameter which converted the total quantity of the aluminum 
atom adhering to a toner mother particle, or a silica atom into the real ball particle, and is expressed as an 
"equivalent grain size" of an external additive particle. The equivalent grain size of a carbon atom, an aluminum 
atom, and each silicon atom is called for as a cube root electrical potential difference of the signal strength (it is 
proportional to mass) of the emission spectrum measured (refer to JP,12-474425,A). 

[0045] Drawing 3 is drawing for explaining the synchronous distribution shown with the relation between the 
cube root electrical potential difference (an equivalent grain size, axis of abscissa) by the carbon atom obtained 
by every toner particle (base material), and the cube root electrical potential difference (an equivalent grain size, 
axis of ordinate) by the external additive particle (add-in material). In a synchronous distribution map, the 
distribution which an axis of abscissa (x axis) and an axis of ordinate (y-axis) are displayed in 0-10 (V) as a cube 
root electrical potential difference, and is displayed on an axis of abscissa (x axis) displays the data of an 
isolation toner mother particle group, and displays the data of an isolation external additive particle group on an 
axis of ordinate (y-axis). Moreover, the display of each data which has both an axis-of^abscissa (x axis) 
component and an axis-of-ordinate (y-axis) component is data of a toner particle group with which the toner 
mother particle and the external additive particle synchronized. Moreover, in order to perform measurement of a 
bag round and to lose the effect of a noise cut level, selection Rhine is set up, the inclination of the toner 
particle group in selected data which synchronized is calculated by the least square method, and the 
approximation straight line shown in drawing is displayed in the straight line passing through the zero of a 
synchronous distribution map. 

[0046] A synchronous distribution map is shown in drawing 2 (a) and (b) about the toner obtained in the example 
l.lf it is in synchronous distribution of a toner mother particle and an external additive particle, although curve- 
like correlation is generally shown, as shown in drawing 2 (a) and (b), an approximation straight line is employable. 
Although the inclination (theta) from the X-axis of the approximation straight line displayed on these 
synchronous distribution windows is displayed as an equivalent grain size ratio calculated from each atomic ratio 
in the external additive particle to a toner mother particle The approximation slope of a line {theta (aluminum)} 
which approximated distribution of the cube root electrical potential difference by the aluminum atom in the 
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"external additive particle to the cube root electrical potential difference by the carbon atom obtained for every 
toner particle with the least square method as an index in the condition that the toner mother particle and the 
multiple oxide particle synchronized is adopted, as an approximation slope of a line — 0.1 to 0.5 — it is 0.25- 

0. 35 preferably, moreover — as the approximation slope of a line {theta (Si)} which approximated distribution of 
the cube root electrical potential difference by the silica atom in the external additive particle to the cube root 
electrical potential difference by the carbon atom obtained for every toner particle with the least square method 
— 0.3-1.5 — it is 0.5-1.2 preferably. 

[0047] The rate of isolation of the external additive particle in a toner particle on the other hand is a formula 
(the number of detection of isolation add-in material) / (the total number of detection of add-in material) xlOO 
(%). 

although it is alike and is calculated more, in the product "PTIOOO" made from YOKOGAWA, it displays as a rate 
table window of isolation — having — a formula (add-in-material asynchronous count) / (add-in-material 
asynchronous count + synchronous count) x100 (%) 

It is alike and is calculated more, and the rate of isolation of the external additive particle which consists of a 
multiple oxide particle in a dry type toner is computed as a relative value, and is displayed. 
[0048] The rate table window of isolation indicated to Table 1 of the example 1 mentioned later is made into an 
example, and an analysis result is explained. The rate table window of isolation uses the carbon atom in a toner 
mother particle as a criteria element (front Naka O), and while each synchronous count of the aluminum which 
synchronized with the toner mother particle, or silicon, the asynchronous count in add-in material, and the 
asynchronous count of a toner mother particle are displayed, the rate of number isolation (%) is displayed for 
every element. 

[0049] If it is in this invention, the rate of isolation of the external additive particle which paid its attention to the 
aluminum element is good to consider as several 1.4% or more preferably several 1.0% or more, and the rate of 
isolation is about several 1 .8% at the maximum. Moreover, although the rate of isolation of the external additive 
particle which paid its attention to the silica element of considering as several 10.0% or less is preferably good 
several 15.0% or less, as for the rate of isolation, min is also about several 5.0%. 

[0050] the external additive particle which is in this invention and paid its attention to the aluminum element — 
that is The rate of isolation of a multiple oxide particle the reason which the rate of isolation of the external 
additive particle which paid its attention to the silica element specifies as several 15.0% or less several 1.0% or 
more It is better to have synchronized namely, adhered with the toner mother particle, since a silicon dioxide 
particle is excellent in charge holdout. Moreover, since it excels in the charge transfer nature within the particle, 
from a toner mother particle, a multiple oxide particle is made to exist in the condition of having separated, and 
is based on an idea that it has the function of the charge adjustment which is contacted to a toner particle and 
controls fault electrification of a toner particle. Though the multiple oxide particle is isolated from the toner 
mother particle, since it excels in transfer of the charge within the particle, there are few problems as compared 
with the alumina particle usually added. Moreover, charge holdout falls as a toner particle that the rate of 
isolation of the external additive particle which paid its attention to the silica element is several 1 5% or more. 
[0051] Moreover, since it cannot fully demonstrate the charge adjustment function of a multiple oxide particle 
when synchronizing with a toner mother particle, 1.0-piece several % or less, i.e., almost all the multiple oxide 
particle, the rate of isolation of the external additive particle which paid its attention to the aluminum element, 

1. e., a multiple oxide particle, is after durability, and there is a problem that the amount of electrifications rises 
and the amount of forward electrification toners increases, it is not desirable. 

[0052] Moreover, as long as the relation of the rate of isolation mentioned above is filled, the mean particle 
diameter of a primary particle may add preferably 1 -500nm of 5-200nm external additive particles, for example 
by each particle of titanic-acid metal salts, such as a titanium dioxide, magnesium fluoride, silicon carbide, boron 
carbide, titanium carbide, zirconium carbide, boron nitride, titanium nitride, zirconium nitride, magnetite, 
molybdenum disulfide, aluminum stearate, magnesium stearate, zinc stearate, calcium stearate, and strontium 
titanate, and a silicon metal salt. 

[0053] Although it supplies to well-known mixers, such as a Henschel mixer, a V type blender, a reversal mixer, a 
high speed mixer, a SAIKURO (trademark) mix, and an axial mixer, and is mixed on proper mixed conditions, if 
external additive particles, such as a toner mother particle and a multiple oxide particle, are in the toner of this 
invention, after they mix a toner mother particle, and a silicon dioxide particle and other external additive 
particles mentioned above if needed on strong mixed conditions, they are good to mix a multiple oxide particle on 
loose mixed conditions. Thereby, the rate of isolation from toner mother particles, such as a silicon dioxide 
particle, can be lessened, and the rate of isolation from the toner mother particle of a multiple oxide particle can 
be enlarged. Moreover, the extent can be checked by analyzing the relation of the rate of isolation mentioned 
above by the product "PT1000" made from YOKOGAWA. 
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*[0054] In addition, in this invention, the volume mean diameter in a toner mother particle adopts what is 
measured by the coal tar method (the "coal tar multi-sizer III" by the coal tar company), and circularity is 
measured by the product "FPIA2100" made from cis- MEKKUSU. and a mean diameter [ in / external additive 
particles, such as a multiple oxide particle, ] is a value measured with an electron microscopic method. 
[0055] Next, drawing 1 explains the image formation equipment which consists of a non-contact development 
method of this invention. The organic photo conductor 1 is the photo conductor drum which rotates by surface 
velocity 60 - 300 mm/s for the diameter of 24-86mm, and after negative electrification of the front face is 
carried out with the corona-electrical-charging vessel 2 at homogeneity, an electrostatic latent image is formed 
by performing exposure 3 according to the information which should be recorded. As an organic photo conductor, 
an organic monolayer mold or an organic laminating mold may be used, and the laminating of a charge generating 
layer and the charge transportation layer is carried out one by one through an under-coating layer on a 
conductive base material as an organic laminating mold photo conductor. As a conductive base material, a well- 
known conductive base material is usable, for example, the shape of what shows the conductivity below the 
volume resistivity of lOIOohms and cm, for example, the thing which gave conductivity for aluminum with 
vacuum evaporationo or a conductive paint on tubing which processed cutting etc. into the aluminium alloy, or a 
polyethylene terephthalate film, tubular [ which come to form conductive polyimide resin ], and a belt, tabular, a 
sheet-like base material, etc. are illustrated. As other examples, the metal belt which made seamless nickel 
electrocasting tubing, stainless steel tubing, etc. can also be used suitably. 

[0056] An under-coating layer well-known as an under-coating layer prepared on a conductive base material is 
usable. For example, an under^coating layer raises an adhesive property, and prevents moire, and the coating 
nature of the upper charge generating layer is prepared for the purpose of reducing the rest potential at the time 
of amelioration and exposure. As for the resin used for an under-coating layer, it is desirable that it is high resin 
of solubility-proof to the solvent used for a sensitization layer on the relation which carries out coating of the 
sensitization layer on it. use — as meltable resin, it is alcoholic fusibility resin, such as water soluble resin, such 
as polyvinyl alcohol, casein, and sodium polyacrylate, vinyl acetate, copolyamide, and methoxymethyl-ized nylon, 
polyurethane, melamine resin, an epoxy resin, etc., and can be used in independent or two or more sorts of 
combination. Moreover, these resin may be made to contain metallic oxides, such as a titanium dioxide and a 
zinc oxide. 

[0057] As a charge generating pigment in a charge generating layer, a well-known ingredient is usable. For 
example, phthalocyanine pigment, such as a metal phthalocyanine and a non-metal phthalocyanine. An 
AZURENIUMU salt pigment, a square rucksack acid methine pigment, the azo pigment that has a carbazole 
frame, The azo pigment which has a triphenylamine frame, the azo pigment which has a diphenylamine frame. The 
azo pigment which has a dibenzo thiophene frame, the azo pigment which has a fluorene frame, The azo pigment 
which has an OKISA diazole frame, the azo pigment which has a bis-stilbene frame. The azo pigment which has a 
JISUCHIRIRUOKISA diazole frame, the azo pigment which has a JISUCHIRIRU carbazole frame, A perylene 
system pigment, an anthraquinone system or a polycyclic quinone system pigment, a quinone imine system 
pigment, diphenylmethane and a triphenylmethane color system pigment, a benzoquinone and a naphthoquinone 
system pigment, cyanine and an azomethine system pigment, and indigo — the id — a system pigment, a bis- 
benzimidazole system pigment, etc. are mentioned. These charge generating pigments can be used in 
independent or two or more sorts of combination. 

[0058] As binder resin in a charge generating layer, polyvinyl butyral resin, partial acetalization polyvinyl butyral 
resin, polyarylate resin, a vinyl chloride vinyl acetate copolymer, etc. can be mentioned. The percentage (weight 
ratio) of binder resin and said charge generating matter is used in the range of the ten to 1 000 section to the 
binder resin 1 00 section. 

[0059] An ingredient well-known as charge transportation matter which constitutes a charge transportation layer 
is usable, and there are electronic transportation matter and electron hole transportation matter, as the 
electronic transportation matter — KURORU anil [ for example, ], tetracyanoethylene, tetracyano 
quinodimethan, 2 and 4, and 7-trinitro-9-full — me — non, electronic receptiveness matter, such as the Para 
diphenoquinone derivative, a benzoquinone derivative, and a naphthoquinone derivative, is mentioned. These 
electronic transportation matter can be used in independent or two or more sorts of combination. 
[0060] As electron hole transportation matter, the derivative of an oxazole compound, an OKISA diazole 
compound, an imidazole compound, a triphenylamine compound, a pyrazoline compound, a hydrazone compound, 
a stilbene compound, a phenazine compound, a benzofuran compound, a butadiene compound, benzidine 
compounds, and these compounds is mentioned. These electron-donative matter can be used in independent or 
two or more sorts of combination. 

[0061] In a charge transportation layer, an antioxidant, an antioxidant, an ultraviolet ray absorbent, etc. can also 
be contained for degradation prevention of these matter. 
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[0062] As binder resin in a charge transportation layer, although polyester, a polycarbonate, polysulfone, 
polyarylate, a polyvinyl butyral, polymethylmethacrylate, polyvinyl chloride resin, a vinyl chloride vinyl acetate 
copolymer, silicone resin, etc. can be used, a polycarbonate is desirable in respect of compatibility with the 
charge transportation matter, film reinforcement, solubility, and the stability as a coating. The percentage (weight 
ratio) of binder resin and the charge transportation matter is used in the range of the 25 to 300 section to the 
binder resin 100 section. 

[0063] Although it is good to use coating liquid and a solvent changes with classes of binder resin in order to 
form a charge generating layer and a charge transportation layer For example, alcohols, such as a methanol, 
ethanol, and isopropyl alcohol. Ketones, such as an acetone, a methyl ethyl ketone, and a cyclohexanone, N.N- 
dimethylformamide, Amides, such as N,N-dimethylacetamide, a tetrahydrofuran. Ether, such as dioxane and 
ethylene glycol monomethyl ether. Aromatic series, such as aliphatic series halogenated hydrocarbon, such as 
ester, such as methyl acetate and ethyl acetate, chloroform, a methylene chloride, dichloro ethylene, a carbon 
tetrachloride, and trichloroethylene, or benzene, toluene, a xylene, and mono~chlorobenzene, can be used. 
Moreover, it is good for distribution of a charge generating pigment to perform distribution and mixing using 
mechanical approaches, such as a sand mill, a ball mill, attritor, and a planet type mill. 

[0064] As a coating method of an under-coating layer, a charge generating layer, and a charge transportation 
layer, approaches, such as a dip coating method, a ring coating method, a spray coating method, a wire bar 
coating method, spin coating, a blade coating method, a roller coating method, and the air-knife-coating method, 
are used. Moreover, as for the desiccation after coating, it is desirable after ordinary temperature desiccation to 
carry out stoving for 1 20 minutes from 30 at the temperature of 30-200 degrees C. the thickness after these 
desiccation — a charge generating layer — the range of 0.05-10 micrometers — it is 0.1-3 micrometers 
preferably, moreover — a charge transportation layer — the range of 5-50 micrometers — it is 10-40 
micrometers preferably. 

[0065] Moreover, a monolayer organic photo conductor layer is produced by carrying out spreading formation of 
the monolayer organic sensitization layer which consists of a charge generating agent, a charge transportation 
agent, a sensitizer, etc. a binder, a solvent, etc. through the same under-coating layer on the conductive base 
material explained in the organic laminating mold photo conductor mentioned above. About an organic negative 
electrification monolayer mold photo conductor, it is good to produce, for example according to JP,2000- 
1 9746,A. 

[0066] As a charge generating agent in a monolayer organic sensitization layer, phthalocyanine pigment, azo 
pigment, a quinone system pigment, a perylene system pigment, a kino SHIATON system pigment, an indigo 
system pigment, a bis-benzimidazole system pigment, and the Quinacridone system pigment are mentioned, and 
they are phthalocyanine pigment and azo pigment preferably. The Para diphenoquinone derivative and 
naphthoquinone derivative which organic electron hole transportation compounds, such as a hydrazone system, a 
stilbene system, a phenylamine system, an arylamine system, a diphenyl butadiene system, and an oxazole 
system, are illustrated as a charge transportation agent, and are various kinds of electronic suction nature 
organic compounds as a sensitizer, and are known also as an electronic transportation agent, chloranil, etc. are 
illustrated. As a binder, thermoplastics, such as polycarbonate resin, polyarylate resin, and polyester resin, is 
illustrated, the presentation ratio of each component — 40 - 75 % of the weight of binders, and a charge 
generating agent — 0.5 - 20 % of the weight, and a charge transportation agent — 10 - 50 % of the weight, and 
0.5 - 30 % of the weight of sensitizers — it is — desirable — 45 - 65 % of the weight of binders, and a charge 
generating agent — 1 - 20 % of the weight, and a charge transportation agent — it is 2 - 25 % of the weight of 
sensitizers 20 to 40% of the weight. As a solvent, to an under-coating layer, the solvent which does not have 
solubility is desirable and toluene, a methyl ethyl ketone, a tetrahydrofuran, etc. are illustrated. 
[0067] Grinding / distribution mixing is carried out with stirring equipments, such as a homomixer, a ball mill, a 
sand mill, attritor, and a paint conditioner, and let each component be coating liquid. On an under-coating layer, a 
DIP coat, a ring coat, a spray coat, etc. apply and dry by 20-35 micrometers preferably 1 5-40 micrometers of 
thickness after desiccation, and let coating liquid be a monolayer organic photo conductor layer. 
[0068] The developer which consists of a developing roller 1 0 is a 1 component developer, and develops and 
forms the latent image in an organic photo conductor into a visible image by supplying the 1 component 
nonmagnetic toner 8 on an organic photo conductor. The 1 component nonmagnetic toner 8 is contained by the 
developer, and a toner is supplied to a developing roller like illustration by the feed roller 6 which rotates 
counterclockwise. Like illustration, a developing roller 10 rotates counterclockwise, where the toner 8 conveyed 
by the feed roller 6 is adsorbed on the front face, it is conveyed in the contact section with an organic photo 
conductor, and it forms the electrostatic latent image on the organic photo conductor 1 into a visible image. 
[0069] A developing roller 10 is the volume-resistivity value 104-108 which is 16-24mm in diameter, and 
becomes a metal pipe from NBR, SBR, EPDM, polyurethane rubber, silicone rubber, etc. at plating, the roller 
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•which carried out blasting processing, or a medial-axis peripheral surface. The 40-70 degrees (ASUKA A degree 
of hardness) conductive elastic body layer was formed for omega-cm and a degree of hardness, and 
development bias voltage is impressed through the shaft and medial axis of this pipe. 

[0070] As a feed roller 6, it is the volume-resistivity value 104-109 which becomes the medial-axis peripheral 
surface of a metal rod with a diameter of 16-24mm from polyurethane rubber, silicone rubber, NBR rubber, 
EPDM rubber, etc., for example. Electrical-potential-difference impression of omega-cm and the degree of 
hardness is carried out so that the 10-70 degrees (ASUKA C degree of hardness) conductive elastic body layer 
might be formed and may serve as a developing roller and same electric potential through the shaft and medial 
axis of this pipe. 

[0071] Although what the rubber chip stuck on SUS, phosphor bronze, the rubber plate, and the metallic thin 
plate as a regulation blade 7 is used It is pressed by the linear pressure 25 - 50 gf/cm using the repulsive force 
as energization means, such as a spring which is not illustrated to a developing roller, or an elastic body. It is 
good to make [ 10-30-micrometer ] preferably 1.2-3 layers of toner thickness on a developing roller into 1.5-2.5 
layers as a laminating gestalt of 1 3-25 micrometers and a toner particle. 

[0072] Next, the image formation equipment of this invention is made into a non-contact development method, 
and makes a developing roller 10 and the organic photo conductor 3 counter through the development gap L, as 
shown in drawing 1 . It is good to be referred to as 100-350 micrometers as a development gap, and although not 
illustrated, as development bias of direct current voltage (DC), it is -100 — 500V, and it is good to superimpose 
alternating voltage (AC) and to consider as the frequency of 1.5-3.5kHz, and the peak-peak voltage 1000-1 800V. 
moreover, the organic photo conductor which rotates clockwise as a peripheral speed of the developing roller 
which rotates counterclockwise — receiving — 1 .0-2.5 — it is good to consider as the peripheral-speed ratio of 
1 .2-2.2 preferably. 

[0073] moreover, the developing roller which similarly rotates counterclockwise as a peripheral speed of the feed 
roller which rotates counterclockwise — receiving — 0.5 to 0.8 — it is good to consider as the peripheral-speed 
ratio of 0.6-0.7 preferably, and 200 - 1500 gf/cm and nip are good as push ****** to the developing roller of a 
feed roller to consider as width of face of 1-9mm. 

[0074] By a developing roller's 10 rotating counterclockwise like illustration, and superimposing and impressing 
alternating voltage to direct current voltage in the opposite section of an organic photo conductor and a 
developing roller, although a toner 8 is conveyed in the opposite section with an organic photo conductor where 
the toner 8 conveyed by the feed roller 6 Is adsorbed on the front face, a toner 8 vibrates between a 
developing-roller front face and an organic photo conductor front face, and the latent image in an organic photo 
conductor front face is developed. 

[0075] By sending the imprint material 9, such as paper, between the organic photo conductor 1 and the imprint 
roller 5, and impressing an electrical potential difference to an imprint roller, the visible image on an organic 
photo conductor is imprinted on imprint material, and a toner image is formed on imprint material. The toner 
which remains on an organic photo conductor is cleaned by the cleaning blade 4, the electrostatic charge on a 
photo conductor is eliminated with an elimination lamp, and a reuse is presented with an organic photo 
conductor. 

[0076] The imprint roller 5 has the structure which carried out the laminating to the circumferential front face of 
a metal shaft with a diameter of 10-20mm in the order of an elastic layer, a conductive layer, and a resistance 
surface layer, a resistance surface layer can use the resistance sheet excellent in the flexibility which made 
rubber, such as resin, such as a fluororesin and a polyvinyl butyral, and polyurethane, distribute conductive 
particles, such as conductive carbon, and a front face is smooth — desirable — the volume-resistivity value of 
107-101 1 ohms, and cm — it is the thing of 108 - 1010 ohm-cm preferably, and thickness is 0.02-2mm. 
[0077] It is good to be chosen out of the conductive resin which made polyester resin etc. distribute conductive 
particles, such as conductive carbon, a metal sheet, and electroconductive glue as a conductive layer, and a 
volume-resistivity value is 105. It is as follows [ omega-cm ]. 

[0078] In case an imprint roller carries out a pressure welding to an organic photo conductor and is used for it, 
an elastic layer deforms flexibly at the time of the pressure welding, needs to return to the original form by 
whether you are Sumiya at the time of pressure-welding disconnection, and is formed using elastic bodies, such 
as foamed rubber sponge. It is good for continuation foaming (copy bubble) structure and closed cell structure to 
be, and to shift and to consider as the thing of the rubber degrees of hardness (ASUKA C degree of hardness) 
30-80 as foaming structure, and thickness is 1-5mm. 

[0079] Thus, it is good to make 20 - 40 gf/cm and nip into width of face of 1-8mm as push ****** to an organic 
photo conductor with an imprint roller by the elastic deformation of the imprint roller 5 produced, although an 
organic photo conductor and a transfer medium can be stuck by broad nip width of face. Moreover, the 
electrification electrical potential difference of a toner of impressing the imprint electrical potential difference of 
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'+200-H-600V of reversed polarity is good for an imprint roller. 

[0080] If it is in the negative electrification toner in this invention, since an electrification charge is made by 
using a multiple oxide particle as an external additive particle with what was uniform and was stabilized, there is 
also little electrostatic condensation and it can prolong a development counter life sharply. 
[0081] Moreover, if a photo conductor is combined as a development counter by the toner (developer) of four 
colors which consist of Yellow Y, Cyanogen C, Magentas M. and blacks K the development process shown by 
drawing_l . it will become equipment which can form a full color image. 

[0082] in addition, imprint material, such as paper once are good also as middle transfer media, such as an 
imprint drum or an imprint belt, and imprinting the visible image on an organic photo conductor to middle transfer 
media, such as an imprint drum or an imprint belt, in this case as imprint material (transfer medium), — a 
package — or it re-imprints, respectively. When using a transfer medium as an imprint drum or an imprint belt, it 
is good to impress the electrical potential difference of +250-+600V to the conductive layer as a primary imprint 
electrical potential difference, and to impress the electrical potential difference of +400-+2800V as a secondary 
imprint electrical potential difference on the occasion of the secondary imprint to imprint material, such as 
paper. 
[0083] 

[Example] Hereafter, this invention is further explained to a detail using an example. First, an external additive 
particle is shown. 

(Manufacture of a mixed oxide particle) Drawin g 4 is burner equipment for manufacturing a multiple oxide 
particle. For a duplex jacketed pipe and 3, as for inside tubing and 5, annular diaphram and 4 are [ one in 
drawing / a combustion chamber and 2 / outside tubing and 6 ] water-cooled ****. The duplex Jacketed pipe 2 
is made to project by the combustion chamber 1 . 1 .4Nm 3 of hydrogen from the inside tubing 4 of the duplex 
jacketed pipe 2 / h. The 200-degree C heat mixing steam mixed at a rate of 5.5Nm 3 of air / h, and gas SiCI4 
1 .30 kg/h evaporated beforehand is introduced. Subsequently Gas AICI3 which evaporated this heat mixing 
steam at 300 degrees C beforehand While addition supply is carried out at a rate of 2.34 kg/h and introduced 
into a flue, 12Nm 3 of air / h is supplied additionally, and it is burned. Under the present circumstances, air is 
introduced into a combustion chamber and air is additionally introduced from the annular diaphram 3. In a flame, 
the rapid reaction of the water and the chloride to generate arises and a multiple oxide particle is formed. A part 
for the hydrochloric acid which the powder produced after flue passage was separated using the filter or the 
cyclone, and adhered to powder is removed. The presentations of the multiple oxide particle obtained are 
aluminum2 03 65 % of the weight and Si02 35 % of the weight, and the mean particle diameter of a primary 
particle is 14nm, 74m 2 of BET specific surface areas / g, and volume-resistivity 1012 ohm-cm. Moreover, non- 
dense water treatment of the multiple oxide particle was carried out by dimethyldichlorosilane. 
[0084] (Silicon dioxide particle) Non-dense water treatment of the silicon dioxide particle (100m 2 of BET 
specific surface areas / g, 13nm of mean diameters of a primary particle) was carried out by 
hexamethyldisilazane. 

[0085] (Titanium-dioxide particle) The titanium-dioxide particle (a rutile-anatase mold, 1 35m 2 of BET specific 
surface areas / g, mean particle diameter of 25nm of a primary particle) was used. 

[0086] (Example 1) a part with the polyvalent metal compound of the polycondensation polyester of aromatic 
series dicarboxylic acid and alkylene etherification bisphenol A — the 50:50 (weight ratio) mixture (Sanyo 
Chemical Industries, Ltd. make) 100 weight section of a bridge formation object — The melting point as the 
copper-phthalocyanine-blue 5 weight section of a cyanogen pigment, and a release agent 1 52 degrees C, After 
Mw carried out homogeneity mixing of the polypropylene 3 weight section of 4000, and the salicylic-acid metal 
complex E-81 (product made from ORIENT Chemical industry) 4 weight section as an electric charge control 
agent using the Henschel mixer, it kneaded and cooled with the 2 shaft extruder with an internal temperature of 
1 50 degrees C. Coarse grinding of the cooling object was carried out to below 2mm angle, and. subsequently it 
pulverized with the turbo mill, and classified with the classifier by rotor rotation, and the cyanogen toner mother 
particle of circularity 0.925 was obtained with the mean particle diameter of 7.5 micrometers. 
[0087] After supplying the above-mentioned silicon dioxide particle to the Henschel mixer (201.) at a rate of the 
0.5 weight section and mixing 2800 rpm to the toner mother particle 100 weight section obtained above for 5 
minutes, the above-mentioned multiple oxide particle 1 .0 weight section was added further, 700 rpm, it mixed for 
5 minutes and the toner of this invention was produced. 

[0088] About the obtained toner, the rate window of isolation obtained by the product "PT1000" made from 
YOKOGAWA is shown in the following table 1. 
[0089] 
[Table 1] 
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[0090] In addition, the C-aluminum distribution displayed by the product "PT1000" made from YOKOGAWA is 
shown in drawing 2 (a), and C-Si distribution is shown in drawing 2 (b). 

[0091] (Example 2) After having supplied the above-mentioned silicon dioxide particle to the 0.5 weight section, 
supplying the titanium-dioxide particle to the Henschel mixer (201.) at a rate of the 0.5 weight section first and 
mixing 2800 rpm for 5 minutes to the toner mother particle 100 weight section obtained in the example 1, the 
above-mentioned multiple oxide particle 1.0 weight section was added further, 700 rpm, it mixed for 5 minutes 
and the toner of this invention was produced. 

[0092] (Example 1 of a comparison) To the toner mother particle 100 weight section obtained in the example 1, 
it supplied to the Henschel mixer (201.) at a rate of the above-mentioned multiple oxide particle 2.0 weight 
section, and 700 rpm, it mixed for 5 minutes and the comparison toner was produced. 

[0093] (Example 2 of a comparison) To the toner mother particle 100 weight section obtained in the example 1, 
it supplied to the Henschel mixer (201.) at a rate of the above-mentioned silicon dioxide particle 0.5 weight 
section, and 2800 rpm, it mixed for 5 minutes and the comparison toner was produced. 

[0094] (Example 3 of a comparison) After supplying the above-mentioned silicon dioxide particle to the Henschel 
mixer (201.) at a rate of the 0.5 weight section and mixing 2800 rpm for 5 minutes to the toner mother particle 
100 weight section obtained in the example 1, the above-mentioned multiple oxide particle 1.0 weight section 
was added further, 2800 rpm, it mixed for 3 minutes and the comparison toner was produced. 
[0095] The organic photo conductor in image formation equipment, the developing roller, and the feed roller were 
prepared as follows. 

(Manufacture of an organic photo conductor) To the conductive base material peripheral surface which carried 
out surface polish, an aluminum drawn tube with a diameter of 30mm The titanium oxide particle 4 weight section 
by which amino silanizing was carried out to the alcoholic fusibility nylon {6 "CM8000" by Toray Industries, Inc.} 
weight section as an under^coating layer is dissolved in the methanol 1 00 weight section. Carried out coating of 
the coating liquid which it makes it come to distribute with the ring coating method, it was made to dry at the 
temperature of 100 degrees C for 40 minutes, and the under-coating layer of 1.5-2 micrometers of thickness 
was formed. 

[0096] On this under-coating layer, carried out coating of the pigment dispersion liquid which are distributed for 
8 hours and obtained by the sand mill which used the phiimm glass bead in the oxy-titanylphthalocyanine 
pigment 1 weight section as a charge generating pigment, the butyral resin {1 by BX-1 and Sekisui Chemical Co., 
Ltd.} weight section, and the dichloroethane 100 weight section with the ring coating method, it was made to dry 
for 20 minutes at 80 degrees C, and the charge generating layer of 0.3 micrometers of thickness was formed. 
[0097] on this charge generating layer, the charge transportation matter 40 weight section of the styryl 
compound of the following structure expression and the polycarbonate resin (pan light TS and Teijin — 
Formation — make) 60 weight section are dissolved in the toluene 400 weight section, and desiccation thickness 
is set to 22 micrometers — as — a dip coating method — coating — it was made to dry, the charge 
transportation layer was formed, and the organic photo conductor of a laminating mold was produced. 
[0098] 
[Formula 1] 




[0099] (Production of a developing roller) On the aluminum pipe front face with a diameter of 18mm, it stuck and 
the conductive silicone rubber (volume-resistivity 3.5x106 omega-cm in degree-of-hardness JIS-A, 63-degree, 
and sheet) tube was produced so that the thickness after polish might be set to 2mm. Surface roughness (Ra) 
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•was 5 micrometers. 

[0100] (Production of a feed roller) On the stainless steel rod front face with a diameter of 12mm, it stuck and 
the urethane foam (volume-resistivity 8.5x107 omega-cm in degree-of-hardness JIS-F 80 degree and sheet) 
tube was produced so that the thickness after polish might be set to 1 8mm. 

[0101] The organic photo conductor obtained above, the developing roller, and the feed roller were included in 
the non-contact 1 component development process shown in drawing 1 , peripheral speed of an organic photo 
conductor was made into 180 mm/s, and peripheral speed of a developing roller was made into the peripheral- 
speed ratio 2 to the organic photo conductor. Moreover, the development gap L superimposed development 
bias-200V of 210 micrometers and DC, and AC, and set them to the frequency of 2.0kHz, and peak-peak voltage 
1500V. Dark potential of a photo conductor was set to -600V, and light voltage was set to -100V. Feed roller 
potential was made into a developing roller and same electric potential, the feed roller was made into the 
peripheral-speed ratio 0.6 to the developing roller, and 900 gf/cm and nip were made into width of face of 4mm 
as push ♦**3|c3Me to a developing roller. 

[0102] This image formation equipment was loaded with each toner of an example 1, an example 2, and the 
examples 1-3 of a comparison, and it evaluated about the following evaluation criteria. 

[0103] (1) The amount of initial electrifications in each toner (muc/g) and the amount of electrifications after 
durability after 6000-sheet printing (muc/g) were measured by made in TOREKKU Japan ''the amount measuring 
device of suction type small fine-particles electrifications, and 210HS." 

[0104] (2) Initial image concentration (OD value) and the after [ durability ] image concentration after 6000- 
sheet printing (OD value) were measured with the Macbeth concentration meter using each toner. 
[0105] (3) The amount of initial conveyances on a developing roller (mg/cm2) and the amount of conveyances 
after 6000-sheet printing (mg/cm2) measured the amount of toners (mg) which is on the developing roller to the 
amount of electrifications, and coincidence, and **(ed) it in the area on the developing roller from which the 
toner was removed (cm2). 

[0106] (4) The amount of forward electrification toners (%) measured the electrification distribution property of 
the toner adhering to a developing-roller front face in the phase which passed the toner regulation blade using 
"E-SPART III" by Hosokawa Micron CORP. 

[0107] To the following table 2, with the result of above-mentioned (1) - (4) in each toner The rate of isolation 
of the external additive particle containing an aluminum atom (rate of C-aluminum additive isolation), The 
approximation slope of a line which approximated distribution of the cube root electrical potential difference by 
the aluminum atom in the external additive particle to the cube root electrical potential difference by the carbon 
atom obtained for every toner particle with the least square method {theta (aluminum)}. The approximation slope 
of a line {theta (Si)} which approximated distribution of the cube root electrical potential difference by the rate of 
isolation of the external additive particle containing a silicon atom (rate of C-Si additive isolation) and the silica 
atom in the external additive particle to the cube root electrical potential difference by the carbon atom 
obtained for every toner particle with the least square method is shown. 

[0108] In addition, an external additive presentation is an addition (weight section) to the toner mother particle 
100 weight section among Table 2. 
[0109] 
[Table 2] 
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[01 10] If it is in examples 1 and 2, it turns out that the rate of C-aluminum additive isolation and the rate of C- 
Si additive isolation are in the range of this invention, image concentration is stabilized even if it is after 
durability while initial ******** electrification nature is stabilized also as fixed after durability in the amount of 
conveyance toners the first stage, and the amount of forward electrification toners can also be made low. 
[01 1 1] In the multiple oxide particle independent case of the example 1 of a comparison, the rate of C-aluminum 
additive isolation and the rate of C-Si additive isolation are in the range of this invention to it, but it turns out 
that the amount of initial electrifications and initial image concentration are low. and there are many amounts of 
forward electrification toners. 

[01 12] Moreover, in the silicon dioxide particle independent case of the example 2 of a comparison, 
electrification nature and image concentration are not stabilized, a fading phenomenon is produced, and the 
amount of forward electrification toners is also known by many. 

[01 13] It turns out that thing ****** considered as the same presentation about an example 1 and an external 
additive particle separates from the rate of C-aluminum additive isolation, and the rate of C-Si additive isolation 
from the range of this invention depending on the externally adding approach of a multiple oxide particle, the 
amount of initial electrifications is low also as comparable, and the amount of electrifications of the example 3 of 
a comparison does not fix the amount of conveyances, and the amount of forward electrification toners 
increases. 

[01 14] Moreover, in the image formation equipment loaded with the toner of an example 1, the development 
counter life was able to be prolonged by 3 times as compared with the toner of the example 2 of a comparison. 
[0115] 

[Effect of the Invention] Without the negative electrification toner applied to the non-contact development 
method of this invention producing a fading phenomenon, after durability, electrification nature is fixed, and there 
is little fluctuation of image concentration and it can control generating of a forward electrification toner again 
the first stage. Moreover, if it is in image formation equipment, a development counter life can be prolonged. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So tlie translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
[Drawin g 1] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Dra win g 1 ] Dr awing 1 is the explanatory view showing an example of the non-contact development method in 
the image formation equipment of this invention. 

[Drawing 2] Drawing 2 (a) is the synchronous distribution map showing the relation between the cube root 
electrical potential difference by the carbon atom obtained for every toner particle produced in the example 1 , 
and the cube root electrical potential difference by the aluminum atom in an external additive particle, and (b) is 
the synchronous distribution map showing the relation between the cube root electrical potential difference by 
the carbon atom obtained for every toner particle, and the cube root electrical potential difference by the silicon 
atom in an external additive particle. 

[Drawing 3 ] Drawin g 3 is drawing for explaining synchronous distribution. 

[Drawin g 4] Drawing 4 is the schematic diagram of the burner equipment for manufacturing a multiple oxide 
particle. 

[Description of Notations] 

1 — an organic photo conductor and 2 — a corona-electrical-charging machine and 3 — exposure and 4 — a 
cleaning blade and 5 — for a regulation blade and 8, monocomponent toner and 9 are [ an imprint roller and 6 / a 
feed roller and 7 / a developing roller and L of imprint material or a transfer medium, and 10 ] development gaps. 
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-So y t^^W*-/v-iUrwm«2, 2, 40 

2- h y^;u:i-ax^;ur^y u-h. 2. 2. 3. 3 
-f'h-7:7;U:tn:/Dtvi/r^y :7ty{tfc:r-y 

[0 02 6] afbSRI d^ffirSttSU) <bUr5i<2^(Dfc<D 

y^A. ^-i/y >K:M^ y :^^r v >mtf o so 
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Kf'>'il/T>^^'iiA:/civ-< F. FxS^^Uh 

y y ^;i/r>^^'^A:/nv>r F. Ff^i^^uf y 
A^p^>f F. ^+-y-f=s^;i/h y-p*^jUT>^^'^A:/ 
civ-^ F. Ff'i^;l/!i<y:t=^^^>x^U>x-7^;l/. -^^^^ 

■y"7^>^;i'3}<y^=^i^x^u>x-f';i', ^-^y^u^y^ 

;f + VX ^ U > X- -f- JU^^&i^ ^ , 
[0027] S^PaiSSDi or ia»1<DfcOD*ifiEffloI 

A. 3i?KKr>^x^A. iiKib*^. 4. 4- -r^y 
F. 7mit^>v^)u. 2.2' -r!/t^x->ry:/^ 

ax F y jHfT&^cb'So 

[0028] jg^J i 
A, ft^by^^^A, :^>fbvy:^^>«^A. mtiJ)\^^^^ 

A. iSHr^hy^^A. ssffi^yi^A. ssffiy^-i^A. % 

[0029] a^ffi F :^-0[)RJKSO!BgBffii LX{t. 

wo. 9 4^-1. OO-C^-So */c. MfflS^ffi-CW. 
1. OOOffiHi^cC-So is/c. RJ^S^fSfiS-r-S/cd^tc 
^0. 9 4-^0. 9 8^ra*;ciHg3-r'2>C<!:*ipIfiB<i: 

[0 030] m^m h i'-^t±m(Dysm&i9\'Xh^WLm 

^ffi-CfPSCi^sr*. m«iRFllBS6 3-3 0 40 0 

2-^^i$Rtc^<D:&S'rf^t!'C*^„ coJg^ccw^i^; 

«F:^-<OTgSS«±rflnEEL. B»fM© F:^-?^tC 

[003 1 ] c<DJ:^k:L/rf#e>nem^ah:^-w. 

^J^)aS3&i4'-9 /im. Sf*U<W4. 5-'8/im-C«) 

[0 03 2] *^lB^c*Jt:f^F:^-iLrw. tas^ffi. 

wi-r^a^^w. nmm mmmm wo. 9 i« 

±tr^tJ:<s S*L<W. 0. 9 5«±r*-&o R 
mmo. 9 7 3srW^y-x>^:/u-FtcJ:0. 
feLhrwy^V^y-x>ty;$:efffi"r'5icfcC>o Rff^S 

[0 03 3]3^me^<bLTW. F:^-K:*$t:f -S^m^^ 
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[0034] m^mtn^n^kt. ititmz 5 3 3 o e 7 

(2) ^>CC^-C. ^Mf^titcM^m^^^^-i'-(<-m& 

jB«^rtrjfiF»9Sl£3#. fi6n/c:^f;<*$J:af@» 10 

(3) :^fX^Htt3!>^6»i!tU. ^i^Klf^^Lrii^ 

[0035] m^wtim^f-^oA u o, is i o, 

[0 03 6 ] *si^*r)s-?-{i:$n/cigp§'r. m^mitm 
m.^f-mmmmmrc. +i^rj:mLim^mL. -a^^ 20 

0^i^tiS3&*7--8 0 nm. JRfK: 1 0 -^4 0 n m-C* 

BETStCj:^l:[:aMS35>^2 0--2 0 Om' /fir^C 
$>^. */c. S^Kib«3St^CC*5C:f^A 1 , O3 <bS i 

7 0«S%. SiOa CD^W*«3 0Ma%--4 0«S 

[0 03 7 ] S/c. ^'V;^5K[-^<bUr«. —^ni^O)^ 
:^)KS7&5 1'-5 0 0nm. 5 --2 0 0 n mr^ 0 . 
BET;ffi«:,i:-&J;b^ffiS*^l 0^3 0 Om' /g<D4><D 
t^mm^tl^. 30 

[003 8] a^K^b!^a-f-. U ;?7«i^-^<Di1-^3e^ 

3Kfl§K^. ->y:3->^>f;^^r^{b*QiSur^-r 

(4 -ISO t*;U^ - h y ^'n;l'i^^>. 

(4-t -r/^Jl':?*:::^;!.) - h y ^d;1/->^>. 

(4-t 

^'^>. (4-iso -:/ntVU:7x^;l/) ->?x^jl/- 50 
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[0039] is^Kfb^asaww-r «; i3^^<mm 

m^lit. m-^mtm^lF' 1 0 0 fiSSPtc^^ y 
^•^3S«SP-'5 0 0 0»iaB<b-r-5i<i:Ci*^. gj^T 
^ JttSfi?!! 3 i ©*titT^SlWr J: ^ Cc . It^Kfb^JS^ 

[0040] m^wntmi^iit. v ijn^tA i , o 
s^rtic^oTs i o, i^c^^mm&tAi z o, 

[004 1 ] $/c. hi^-mi^ffCMr^^mui^Mt 

C i ^S: ^/d L /c 4> CDT ^) o 
[0 042] h r^-eST-Kli^r -Sn^Si^CD^SSil^ 

r^9\'mn'f'(Diimwsi^f>«r^ri>yjmtox {m^-^ 

M^^mU^^ (il»9 SB) . r Japan Hardcopy ' 

97J m-xm. mv\^^9^wmm-f^m-^^-^ ^^)iri- 
OGAWA (») » rpT 1 0 0 oj imm-r^ctf)^ 

[0 04 3] ^N'-f'-z^Jl^rr^^^tfa^. YOKOG 
AWA (flc) K rpT 1 0 00 J CCj:?)^^Sn-S'i^-Y 

«g5^M^*^S7C^ <fc -r h :^ -Sfit^-tc . It^Mi b 
LxmiS'^S-^^t. S7C^{C«pW<DI^X-<^ h 
h :f -e^a^-tc felt ^^Jl^-S <!:51>aSK[T^{Cfe t:f -5 T 



u 

SBurc^s (f3tc*D%. mmhi^-) <bm^ h-r-m 
[0 0 44] ^L/T. mmhi'-ifa^ii^h'r-m^^ 

mi:^-<^ V)^^(Dm^^ (satcit^) cos^ffiMEE 

iUr^««)6tl^ 2-4 7 44 2 5-^i^# 

M) o 

[0 04 5] H3«. h:^-)KT- 

^ mtm) ^cx^3mm& {mw&m. wm) to 

So I^JB^^Sicfcl^r. «IM (x«i) . fitfA (ytt) 

3^«mii<bLr 0-1 0 (V) cDffiHr^^^n 

T^-So is/c, mm (xfiii) iSi»itatt (yW) ss^^* 

[0046] jiifi0(ir»e>n«»h:f-K:Mur. isiw 

^^0^02 (a) (b) ^^-To 

02 (a) (b) tc^^n-SJc^JCjfiiH 

ffi-cififHufcifiiHiDSoia* {0 (A 1 ) } *sffl-r 

So iafKitmcOM€r<hLT«. 0. 1-0. 5. W^U 
<«0. 2 5-0. 3 5-0*^0 ^tc. h:^-ei[^^C 

»e>nsfi^M^(c J: s 3 miimmcn'ir^9^w&'?-^ 

<HL/ciaiHitjS<D«# {6 (Si)} <bL/r«0. 3- 
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1. 5. W^L<&iO. 5-1. 2-C*So 
[0047] h:f--Slt^H3{c*Jt:rSJi^asa^ffl 

0 (%) 

(>C^^i^n^tl^i)\ YOKOGAWA (^) iS rPT 

1 0 0 0 J tc*ji>r«. &mm^^ ^>¥^t u-c^^ 

10 I^I88/7':?> h) X 1 00 {%) 

[0048] f^^-r s^0g 1 i tcifitg-rsiigt^ 
^-i^-OK-^^enccur^j^fJlsmtcoc^TiftwrSo » 

[0 0 4 9 ] 2|5:^H^^^or«. TjU^^^^.'^AtcS^S 

mLtcs^mn^<Dmmm^^ i . o <is:%fei±. sf * o < 
«i. 4^ii^[%J^:^±<^:■rs<^:J:< . j®fif^««;^r«> 
1. sm^%mmrc$>^o ^tc. ^^vtJTtm^^mmvtc 

5, o<iiK[%se[-c*So 

[0 0 5 0] *^e8(c*or. r)V^^^A7i3k(,cms 

1. om^%&i±. iyv^7im(icmsLfct^imL^i& 
*wt-si(o^^K:j:So m^mimniF-\tthi--&n 

[0 05 1 ] */c. T)l ^:^^M.7iM(tCmmiy fc9hm^& 

50 mi)^^<tx^(DX»iL<rj:i^o 
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[0052] */c. iMi^tcmmmom^^^^mtcrm^ 
^it^^m. mt^^^m. mt^^y. 

i^S)&n--5 OOnm. U < «5--2 0 0 nmCD 

^1-^tt^*8llni ur *> J: 10 

^0Dlie[«YOKOGAWA JS TPT 1 0 0 0 J 

K:j:0±^b/ciS(St^cDM«^«^«f*r-5)C itcj: fills 
[0054] rj:i^^ :$:^B^«:*5lir«. h 

rpp I A2 1 00 J ccitjij^e^n-sfeor**). « 

[0055] *^<D^JgWi^«:&^)!p6)&:^lli 

1 »iSa2 4^8 Brnm-caffiiiSe 0^-3 0 0 mm/ 
snHHte-r^ai^ft F^A-C. nD:h^^g2K:cJ:D^ 

fcM^ 3 ^c*>n ^ c <b cc J: «3 . f»wsmi^mmi n 

c miyT<D3imtt«:^-r m^^tTJV 5 ^-i? A^^ 
hv^ ;l/A±{CT;l' 5 ^'i? A*^,#*Sli««mt*i^f4 
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[005 6] 2»mtt3£}tf*±«:iS:tt6n^T9l*Ji<!: o 

!j<yTi^';juK:^hy'i;A^(D*^tt^jii, itKt^ 
[0 05 7] ^m^^m^id^^hmmmaLmut hx 

yV^yy^mPt. t^r^ o^t:/^ 5^ >3^a*4. 
2 awicDffi^-^t^if rfig^T -5 c t ^ -So 

[005 8] wMmEM^^^^^^^-(>^-mmt\^x 

tr^;b:/^^-;l/^gg. ;i<y r y h^Bi. ^tf::: 
7W>^^^flil 0 OSBOcS^Uri 0^1 0 OOSBCOffi 

[0 059] m#^iiiii^«^-r ^m^^si^wi 

r:^)\^. Thyi^r y^L^i^y. y^Vyt^r y^yiy^ 

2. 4. 7- h y::.ha-9-:7JU:tU>'>. 

^i^yji y^y>mmi^. -<>V^y>mmi^. ^yh 

xi^mr^cti)^x^^. 

[0060] JEHMm^t bXkt. :t^1tV-Mt^ 
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y:7^>^b^. li/^t^xXb'&JBJ. ^>iyiy>it^ 

*jj:c/cne>cDfb^ia©si»»3&^W6ti-So cne© 
[006 1 ] m^^fiiiiiii4icc^s. cti^<Dmn(D^^itm 

>:$^'-<Sfl§l 0 OgP&cS^Ur 2 5^3 0 oasoffiH 

rfflc>6n-5o 20 

[0063] mm^^m. ^mma^mm-r^fa^f^ 

nd^jUA. ^{b^^u>. H^^b^ 30 

h U n;ux5^ u>^coflil6jK>'^Dy>{bl^{b7k 
ft-SC^i^^-fe'v. hiUxv. ^e^uv, -ty^a 

[0064] T^i#s, mmm^m^j;:i:^mmmmm<o 

"tie. mjL^<Dmsi\t'mmm 

a. 3 0-2 0 0-C(DSar3 0*>6 12 04*raM«i?g 

0. 0 5-1 0 /imOffiH. »*L<«0. 

1-3^01^*^0 ^/c. m?^^ill®T«5-5 0 Mm 
iJOffiH. W*L/<«1 0-40 /im-C^-So 

c 0 0 6 5 ] */c. *iiwaayfettii». ±^o/cWffl 

©T5l#ii^/^U'C. Si^^SB. miS^aaW. if/SSI 50 
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f*«:oi,ir«. m&i4#ia2 0 0 0- 1 97 4 6-^^fB 

[0066] mnwaUfSyfe/iwi^jct^mw^^Ji 
? 114 wai b^r * o T m^-^i^StJ i u r 4> *p 6 nrc i 

>f >:$^-4 0-7 5mS%. m#^?f»JO. 5-20« 
S%. m?§f^a3SSUl 0-5 OfiS%. IfiSSUO. 5-3 
OSfi%t?*0. »*L<«>'^-<>5^-4 5-^6 5aS 

mM^^i--2omm%. 20-40 
ss%. *iawj2-2 5S«%r*'2>, 

[0 0 6 7 ] lf 
>F^Jl/. rh-7>f^-. F:3>7^^ S^a:^-^ 

;^:ru--3-h§tc<fc^$£*6a(D)^l 5-4 0 mn. 

»*i/<»20-35/x mr^^ip • tir^JlWtt 

[0068] 1 03&^6^C-S31«^g», 

8 C <!: r Wa®3fe^*(Cfct:f ^m^^m.i^ L . 

pJta«fb-r^4>(D-c*-5« ig«SgK:«. 

3s«n-^i o«H7n©c:<b<s^sf-:5rp|{c@(£ 

0. «jAp_^6jCcfcf]JS3^$n/ch:f-8^-eo^M 

[0 06 9 ] ^«P-^ 1 o». m«[asi6-2 4 

^-Sl^ti^^.CxIft^ffiiCNBR. SBR. EPD 
1 0* -1 0' Q • cm. mSLifiAO--l 0* (T:;^:^^ 



(10) 
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[0 07 0 ] «*&P-'7 6<bl/r«. m«DiSl6^ 

5xi;n->zfA. NBR=fA, EPDM:JAlp3&>6&^ 
im&Kmi 0* ^1 0» Q • cm, m&ifil 0-^7 0 

©-C, C(0^^^':f(Oiy-f^y h^^^CM'kifUxm^xJ'- 
[0 07 1 ] JiM^U-K7<hLr«SUS. U >♦ 

« 13^-2 5 Mm. hT^-e^-CDSHJ^SSi Lr«l . 
2-3®. W^L<«1. 5-2. bJii^n^iJ: 

[0072] yccc. >t:^m<om»mgimmt. m i ccis 

^1 OiWm>a3fe»3<!:*31»4^i.^^:/L^:n^Ur3*rfiI 20 
Mtk^^-jZftOX^tl 0 0-3 5 OMmi-r 

1 00 — soovrab^). i^^^m 

JE(AC)^SMU. iS^l^l. 5-3. 5kHz. b* 
-^-b*-^mff 1 0 0 0-1 8 0 0 Vi-r-Si^tC^o 

2. 5. SftJL<ttl. 2-2. 20DiSiIl:bi'r^><bJ: 
[0 07 3 ] ^/c. SB$it:^K:|pIfe-r'2>«l&n-^0r) 30 

CCStLTO. 5-0. 8. »3fb<«0. 6-0. 7© 

E#m<J:UT»200-l 500 &f/cm. :=.5^>^« 
fil — 9mm<fc-r'S<i: J:li« 

[0 074] 31«a-^l 0»S^(DC:<h<SB$|f-:&i^ 

^:^-8«3l«o-^^ffi<twts.^»affi(^:<Dra 

[0075] jffi^<D|£3ftt 9 W«l®7t^* 1 ife^n 
[0 0 7 6 ] iS^ci-^5«. aSlO — 2 0mm(D^ 50 
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ti^^mv$>^cti)i0^L<. {^mmmmio' - lo 

"Q • cm. »^U<«1 0' -1 0*'Q • cmCDfeCD 

)!ilf«0. 0 2-2mmt?*'So 
[0 07 7] ««a<i:br». ^UJ.;^7-JHSfli#^C« 

< . immamf)^ i o ' q - c m«T©fc<D-e*^o 

[0078] lte^a-^35»sWfil«^K:E« 

Lrffli^6n^^^-eoff«B$k:i^®c«:^0L. Emm 

l^-rnr «><*:<. r/ASS (r;^*r-CS5S) 3 0-8 
0(D4>O<fc-r'S<bJ:< . ]^jl«l-5mmr^^o 
[0 07 9] CCDj:0K:OTi^lS3n^fe^P-^5<D 

abfeft-v<DffUffiSSiC/r«2 0-4 0 g f /cm. 
^^r^Mil — SmmiT^i J:l^o ^/c. K^u-^ 

tc«. ^:^-o^mml^^«3Sfr®1±^^)+2 0 0-+6 0 

0 V <DlS^«ff diEPJln 3 n -5 <b J: C ^ 

[0 08 0] *^?gK::tet:f^:fi^mh:^-k:*or&3:. 

[0 08 1 ]S/c. 0ir^T3g«:/D-fe;^^-f xn- 
[0082] J^cfc. (iS^iSft) i urw. lE^ 

■So fe^«l»^S^F^A^IE:^-<;Uhir^iS^&c 
«. -e©«mttH^— yciS^HflEi L/t:+250-+6 

f5¥^Kl/T«. r:ycS^miEil.r + 4 0 0-+2 8 
0 0 VcDSffid^SEnfia 3 i J: 
[0083] 
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©F*9{im4;Jp6ti*^l. 4Nm^ /h. ^5. 5N 
/h*5i:0f?d?)^^$-li'/c:</X«:s i C 1 , 1 . 3 

5l±/c:^:^t^A 1 C 1 3 ?!>^2. 3 4kg/h(DflI^-e{^ 

n^o s^^waism. ^G/c*»^«7 

1 2 O3 6 5«S%. S i O, 3 5«M%^*0. — 
3e^Wi^tfitS«l 4nm. BETJtaffiS7 4m' / 

[0084] irstitsm^^) rmimmm.^ ( b e 

(;U^;U-r:^^--fem B E Ttb^MS 1 3 5 / 

-An^^i^m.m2 5 nm) ^fiemu/co 
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* [0086] (HiSt^ 1 ) l^mmi^tfJi^TiCyM^t T^l/+ 
U> X- 7^;Wb l^x :7 * y A <h CDaSi^?i< y x;^ ^ 
;KD^ffi^jl{b^^<fc'S— asSilS^acDS 0 : 5 0 (« 

stb) (EMitscLM (») St) 1 0 omssp. 

vr>af4(D:7^nvrx>>^;l/-5MSP. 
Lrii^.*5i 5 Mw3(^4 0 0 OCDjJ^y r^P fU'> 

^E-8 1 (:tyx>h{b^xa (tt) 4fiagi5* 

7. 5umr. RJggO. 9 2 5<DUr>h'r-&&^ 
[008 7] ±iB-Cf#6n/c h i'-mn.^ 1 0 0 SSSP 

cc?*Lr. ±j^(D-K{b^^^^ 0 . sMsaJcDid-^ 
-c^>->x;i.^=^^if- (2 0 y hju) tcis:Aur2 8 

OOrpm. 5»il^L/ca. ±a<Da^Si{big5»^ 

1. omm^^^^(fcmmox7 00 T v>m. 5^m^ 

[0 0 8 8] #6n/t^:^-tC-^t>-C. YOKOGAW 
A (») n rpTl 0 00 J CCj:85f#6n'i>l3S^»5>f 

[0089] 

[^1 ] 





Oh 
















2 


Si 


3S31 


639 


497 


13^4 


12.34 




3 


Al 


1965 


24 


2016 


1^1 


50.64 


0 


4 


C 













[0 09 0] rj:i^. YOKOGAWA (^) m rpTl 
OOOJ tCj:?)^Sn€»C-A 1^^^H2 (a) 
tc, $/c. C-Si^fli5&02 (b) ^^L.-C:te<o 

[009 1 ] {mmm2) m^mixmtchi'-m^iF' 

1 0 OMS»{C*tbr. ±^CD^{b3^3K^* 

0. sfifiSiJ. mg{b^^>Si^^o. 5sa^cDiii'& 

r^>>'xJl/^ (2 0 »; «:JS:ALr2 8 

OOrpm. 5»jl^L^a. ±^<Dffl^K{fciB53S^^ 40 

1. omsa5^$6ccaij!jnLr7 00 r pm. s^a^ii^ 

[0092] ammi) mmmixmfthi'-mL^ 

1 0 0MSSPK:*tL/r. ±^or)a^K{b^^3KF^2. OS 

saBcDSl^'C-^>t/*;U5+i^- (2 0 u hJU) iciS: 

ALr700 rpm. OMhi'-^i'i^mU 

[0093] (aMm2) m^mixmch-r-m^iF- 
1 oomsgptc^tL-c. ±i^<or,mitm^m.^o . sm 

SSBOSH^-C-v^S^*;!/ 5=^*9-- (2 0^5^ tcfi; 50 



AL'C2 8 00 r pm. S^ig^L. ibtJh:^-^f^S 

[0 094] (imms) mi^mivntchi^-mLi^ 

loomm^ifCMLx. ±m(orMitmm^^^ 0 . 5 

SfiS|5(DS(^r^>s^x;i/5^-!f- (2 0 y h;i/) (c 

t^Ur2800rpm. b^U^Lfcik. ±M<Dm^ 
mitm&,^l. 0SfigB*36){caS»PLr2 80 0 rp 

[0095] il«fl5^^gK:*5C:t^wm®3fett. 
JVa-'jVajmiS^i-^U^ (JftU («c) Si rcM8 0 0 

oj ) smm^tr ^ yiy'yymm^tifcmit^^^WL 
St^-4s*a5i^^a?y-;n oommsKfcmm. 

mi OOVXAO^^m^H:. mmi. 5--2um(Or 



(12) 
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[0096] c<DT?i#Ji±ic. mm^^ut OX<D 
jimm {Bx - 1. m^kit^ im m) imm^tt^^ 

[0097] c(Dmmm^m±(fC. rnmm^<D:^^v 
mm hTs. wAfb^ (») s) 6o«ssp lo 

[0098] 

[^bi] 




20 



[0 09 9] (31«P-^<Df^») aai SmnKDTJU 

5^^v^as^^. ^mtt^'yn>=fA mmj i s- 

A, 6 3a. i^-h-COi^SStaa. 5X10* Q • c 
m) ^A-rr«r, mm^^(Om^ifi 2 mm ttji^^'^ffCi^ 
K>m^r:{1^mLtCo ^ffiffl^ (Ra) ^3:5Mmt?*o 

CO 100] (fia&n-^(DfPK) fllLSl 2mm(DX^ 
>u:;<^affi^. ^iS'^ua?> (SSJ I S -F 8 0 30 
a. i^-hrcDftaffilSS. 5X10' Q • cm) 

WBaoD/lS*51 8mm<fc;^-S<i:5tca!iOW:r 

[ 0 1 0 1 ] H 1 Cc^r^fSSt 1 S»3g«:rn-bxtc. 

ih^. mm.mtW(Dm^^ 1 8 0 mm/s i 3g^ci 

/c. ^^+> ^::^L^i2 1 0 Mm. D C<D^^>'^*>rr ;^ 
-200V. ACiSfiU. S?Sifc2. OkHz. 
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d^-f-:5^SEEl 5 0 OV<bL/Co ®3tttCOeim{4« - 
60 0V. 1 OOVil/fco «*&C3-^mfil[ 

>E*brS3iJ:b0, 6iL/. 31«in-^^6[)j¥LE?^a<b 
Lr«9 0 0gf/cm. --.^::^ti{i4mm<bU/Co 

[0102] cam^i&mm^. mmm i . mmm 
2. JtKeiii-'3<D'€-n-encDh:^-*^«o. Tfa© 

[0 10 3] (1) Sh:^--tC*Jt:f-5CT»i^Sa (m 

c/fir ) . 6 0 0 om^mwomx^^^m. ( m c/ 
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